KAŠŠÁK, P.: Secondary metabolites of the choosen genus iris species. Acta univ. agric. et silvic. Mendel. Brun., 2012, LX, No. 8, pp. 269-280 Genus Iris contains more than 260 species which are mostly distributed across the North Hemisphere. Irises are mainly used as the ornamental plants, due to their colourful fl owers, or in the perfume industry, due to their violet like fragrance, but lot of iris species were also used in many part of the worlds as medicinal plants for healing of a wide spectre of diseases. 
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The genus Iris L. contains about 260 species which are distributed in temperate regions across the Northern Hemisphere, occurring mostly in Eurasia and North America. Some Iris species are found in wetland environments, most species occur in desert, semi-desert or dry, rocky habitats. Species of the genus Iris are recognized by their basal fan of unifacial leaves; colorful perianth of three horizontal sepals and three upright petals that are basally fused into a tube; style branches that are fused at the base, petaloid distally and extend beyond the small fl ap-like, transverse stigma as a bifi d crest; and three stamens that are opposite to the sepals and petaloid style (WILSOM, 2001) . The most common grown plants, and plants with medicinal use from the genus Iris, are listed in Tab. I.
From plants which belong to genus Iris were isolated isofl avonoids (WU and XU, 1992; , quinones and iridaltype triterpenoids (KRICK et al., 1983) . This corresponds with the research of Farag et al. (1999) which states that Iris species are known to be rich in isofl avonoids and fl avonoids content in addition to C-glycosylxanthones and quinones content in some taxa. Williams (1997) prove the distribution of 17 glycosylfl avones in 14 Iris species. Harborne and Williams (2000) also characterized the family Iridaceae as rich in content of secondary metabolites. They indicate that many varied phytochemicals have been described from this family. Isofl avones was fi rst recorded in Iris fl orentina, but they have recently been detected also in Iris pseudopumila. Almost all common classes of fl avonoids are also present in the iris plants. The anthocyanins in fl owers are generally distinctive at the generic level. Quinonoid and xanthone pigments have systematically interesting distribution patterns. Distinctive chemicals in Iris rhizome oils are useful economically. Also other phytochemicals such as nonprotein amino acids and special storage carbohydrates have restricted distribution patterns. Williams et al. (1986) wrote that xanthones are widely and characteristically (Dykes, 1974; AUSTIN, 2005; WADDICK and ZHAO, 1992; CAILLET, 2000) (JIUJAY et al., 2011 a; JIUJAY et al., 2011 b; JIUJAY et al., 2011 c; JIUJAY et al., 2011 d; JIUJAY et al., 2011 e) Chemical compound name KAWASE et al. (1968) prove that not just iris roots but also the iris leaves contain a complex mixture of C-glycosylfl avones based on apigenin, luteolin, their 7-methyl ethers and their 7,4'-dimethyl ethers. Eight compounds as swertisin (apigenin 7-methyl ether 6-C-glucoside), which has previously been reported in I. germanica, (KAWASE and YAGISHITA, 1968) were reliably identifi ed also in I. japonica (ARASAWA et al., 1973) . From iris leaves can be occasionally synthesized also isofl avones. Four isofl avones were found in leaves of I. pseudopumila, but as minor components (WILLIAMS, 1997). Williams et al. (1997) confi rmed presence of fl avonoids, xanthones and isofl avones in leaf, fl ower and rhizomes of several cultivars of bearded irises. Eighteen glycofl avones and eight glucoxanthones were identifi ed in the leaves and these compounds proved to be the most useful evolutionary markers. This information is confi rmed also by other research which is dedicated to the presence of isofl avones in the rhizomes of two species of bearded irises Iris germanica and Iris pallida. The most characteristic of presented isofl avones was irigenin (5,7,3'-trihydroxy-6,4',5'-trimethoxyisofl avone) which occurs in both I. germanica and I. pallida (INGHAM, 1983) . Most of the other isofl avones have been characterized in I. germanica (HARBORNE, 1994) . Also Embinin (apigenin 7,4'-dimethyl ether 6-C-(2"-rhamnosylglucoside) and the swertiajaponin (luteolin 7-methyl ether 6-C-glucoside) also has been reported in I. germanica (KAWASE and YAGISHITA, 1968) . Due to HARBORNE and WILLIAMS (1994) fl avonoid aglycones have been found as major constituents on the leaf surface (external fl avonoids). Free fl avonoid aglycones were also found in I. reichenbachii and I. pseudopumila. Apigenin, chrysoeriol and acacetin were identifi ed in I. reichenbachii and apigenin and chrysoeriol were identifi ed in I. pseudopumila (WILLIAMS, 1997) . Flavonoids also have been analyzed from the fl owers and leaves of the Iris japonica (ARISAWA et al., 1973) , Iris pseudacorus (WILLIAMS et al., 1986) , Iris gracilipes (HAYASHI et al., 1984) , Iris setosa (HAYASHI et al., 1989; IWASHINA and OOTANI, 1995) , Iris laevigata (IWASHINA and OOTANI, 1996) and Iris ensata (IWASHINA et al., 1996) . HAYASHI et al. (1980) also isolated several fl avonoids from I. rossii, specifi cally it was the anthocyanin, delphinidin glycoside, the C-glycosylfl avone, swertisin and the xanthone, mangiferin. Mangiferin can occur in Iridaceae in association with its structural isomer, isomangiferin. In Iris, a number of other mangiferin derivatives may be present, including 0-methyl ethers, like irisxanthone the 5-methyl ether, O-glycosides and acylated Oglycosides. Mangiferin methyl ether is present in the Iris pseudopumila, I. lutescens, I. marsica and I. bicapitata. A second mangiferin derivative, acylglycoside, is present in the I. reichenbachii and in the I. lutescens, I. marsica and I. albicans (HARBORNE et al., 2000) .
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I: Most important species from the genus Iris, their usage, origin and environmental demands
Also the fl owers of Iris species contain interesting chemical compounds, mainly anthocyanins as delphanin, delphinidin 3-(p-coumarylrutinoside)-5-glucoside and the main co-pigments in the fl owers may be the xanthones, mangiferin and isomangiferin (BATE-SMITH and HARBORNE, 1963; HARBORNE, 1967) . Various glycofl avones have been characterized in petals or leaves of I. germanica, I. nertshinskia, I. tectorum and I. japonica, with C-glycosides based on apigenin 7-methyl ether and 7,4'-dimethyl either being common (HIROSE et al., 1981; KAWASE and YAGISHITA, 1968; ARASAWA et al., 1973) . Harborne (1967) says that the anthocyanin colour in fl owers of I. germanica has been identifi ed as delphanin Edelphinidin 3-(p-coumarylrutinoside)-5-glucoside. WILLIAMS et al. (1997) , say that trace amounts of pigment petunidin were detected in fl owers of all species of irises except I. pallida, which suggested that the related petunidin glycoside was present. In earlier work on Iris, the presence of the C-glucoside of 1,3,6,7-tetrahydroxy xanthone, mangiferin in fl owers and leaves was also reported. Its cooccurrence with three related derivatives, including the isomeric isomangiferin was also mentioned (BATE-SMITH and HARBORNE, 1963) . CRAWFORD et al. (1994) describe free radicals from the rhizomes of I. germanica as semiquinone radical anions. His product analysis of the alkaline extract indicated that the main components were a set of fl avonoids including quercetin, irisolone, selenone and derivatives of irigenin. Research of ATTA-UR- RAHMAN et al. (2002) lead to discovery of fi ve new di-and triglycosides, which were isolated from the rhizomes of Iris germanica. RAHMAN et al. (2003) describes in roots of Iris germanica nine isofl avonoids for example Quercetin 3,4'-dimethylether, Dalpatein, 5-methoxy-3-(4´-hydroxy)-6,7-methyenedioxy-4H-1-benzopyran-4-one, O-Methylgalangine, 3-O-Methylkaempferol and isopeonol which also have antiinfl amatory propertiues. Phytochemical investigations of methanol extract of rhizome of Iris germanica, made by ASGHAR et al (2009) resulted in the isolation of one new compound, 6,6-ditetradecyl-6,7-dihydrooxepin-2(3H)-one and fi ve known compounds, 1-(2-(6_-hydroxy-2_-methylcyclohex-1_-enyloxy)-5-methoxyphenyl) ethanone, 4-hydroxy-3-methoxyacetophenone, irisolone, iri so li done, and 2-acetoxy-3,6-dimethoxy-1,4-benzoquinone. MUNESHIVA et al. (1973) found in the rhizomes of Iris fl orentina, which is basicly the white form of Iris germanica, also some isofl avonoids, irisfl orentin and irifl oside which were identifi cated as 5,3´,4´,5´-tetramethoxy-6,7-methylenedioxyisofl avone and 5,4´-dihydroxy3´methoxy-6,7-methylene dioxyisofl avone-4´--Dglucoside.
The second most common Iris that occurs in the research of iris contituents is Iris tectorum which rhizomes, due to SHU et al. (2010) contains ten isofl avones as tectorigenin-7-O--glucosyl-4'-O--glucoside, tectoridin, iristectorin B, iristectorin A, iridin, genistein, tectorigenin, iristectorigenin A, iristectorigenin B and irigenin. Two fl avanones, one fl avonol and one fl avanonol were tentatively identifi ed as hesperetin, 5, 7, 3'-trihydroxy-6, 4'-dimethoxyfl avanone, rhamnocitrin and dihydrokaempferide respectively. The three phenolic acids were tectoruside, androsin and apocynin. Previous phytochemical investigations resulted in the isolation of several fl avonoids (SHIBATA, 1927; MORITA et al., 1972a; MORITA et al., 1972 b; XU et al., 1999; SHAN, 2007; YUAN et al., 2008) , iridal-type triterpenoids SEKI et al., 1994b; TAKESHI et al., 1999; TAKAHASI et al., 2000) and quinones (SEKI et al., 1994 c) , from which several isofl avones and phenolic acids were found in I. tectorum in high content. In research of FANG et al. (2008) an extract of rhizomes of Iris tectorum, exhibited highest potency and led to the isolation of two fl avonoids, 7-O-methylaromadendrin and tectorigenin, and four iridal-type triterpenes, iritectols A and B, isoiridogermanal and irido-belamal A. Also isoiridogermanal was isolated from the most cytotoxic fractions (FANG, 2007) .
Next in contents rich species is Iris nigricans which due to contain xanthones, and the C-glycosides mangiferin, 7-O-methylmangiferin and a new compound 2-//-D -glucopyranosyl-l,3,5,8 -tetrahydroxyxanthone (nigricanside). The essential oils obtained from the fresh aerial parts of Iris nigricans was characterized by a high proportion of oxygenated monoterpenes, aliphatic hydrocarbons and their derivatives. The oil of I. nigricans rhizomes was dominated by monoterpene hydrocarbons of the pinane skeleton, represented by -and -pinenes (AL-JABER, 2012). Isofl avones named nigricin and nigricanin were also isolated from rhizomes of I. nigricans (AL-KHALIL et al., 1994) . In addition, the ethanol extracts of I. nigricans rhizomes aff orded seven xanthones .
MUNESHIVA ( (SEKI et al., 1995) . Five peltogynoids, irisoids, have been isolated from the underground parts of Iris bungei. The structures of the new compounds were established on the basis of spectroscopic methods (CHOUDHARY et al., 2001) . A novel dimeric 1,4-benzoquinone and resorcinol derivative, Belamcandaquinone N, and two known compounds, 3-hydroxyirisquinone and 5-[(Z)-10-heptadecenyl] resorcinol, were isolated from the seeds of Iris bungei. The 3-hydroxyirisquinone which was previous reported from the roots of I. bungei was detected in the seeds of Iris lactea and 5-[(Z)-10-heptadecenyl] resorcinol, i.e. irisresorcinol was reported from Iris peudocorus (LIN et al., 2011) . KOJIMA et al. (1997) isolated from the underground part of Iris tenuifolia six fl avanones. The components which occurred, due to WILLIAMS (1997), in parts of Iris pallida were identifi ed as embinin, swertisin, isovitexin and an apigeninbased C-glucoside. Three further well-known simple gly cofl avones were recognized among these fractions: vitexin, orientin and isoorientin. Two new isofl avonoid biosides, tectorigenin 4-glu co syl (16) glucoside and iristectorigenin B 7-glucosyl(16) glucoside, a new isofl avonoid monoside, 4´methyltectorigenin 7-glucoside and a new fl avone glucoside, 6,4´dimethoxy-5-hydroxyfl avone 7-glucoside, together with tectoridin and tectorigenin 4-glucoside were isolated from rhizomes of Iris carthaliniae (FARAG et al, 1999) .
A new 12a-dehydrorotenoid 1, 11-dihydroxy-9, 10-methylenedioxy-12a-dehydrorotenoid, together with a new isofl avonoid glycoside tectorigenin-7-O-13-glucosyl-4'-O-I~-glucoside, were isolated and identifi ed from the rhizomes of I. spuria. In addition, 4 known compounds, tectorigenin, tectorigenin-7-O-13-glucosyl (1 -~ 6) glucoside, tectoridin (a tectorigenin-7-O-[3-glucoside) and tectorigenin-4'-O--glucoside were isolated and identifi ed for the fi rst time from this plant (SIGAB, 2004) . Earlier work on the constituents of I. spuria rhizomes revealed the presence of various isofl avones, a 12a-hydroxyrotenoid (irispurinol) and a 5,8,2'-trihydroxy-7-methoxy fl avanone as the major secondary metabolites (SHAWL et al., 1984; 1988a and 1988b) .
SUMMARY
There is no doubt that the Iridaceae contain a heterogenous collection of fl avonoid and related phenolic constituents. Many of these are potentially useful as taxonomic markers, but further detailed surveys are still needed to establish whether or not they are important for the classifi cation of this diverse family (HARBORNE, 2000) . Because the Iridaceae family has been used for many years to treat cold, fl u, malaria, toothache and bruise (LIN et al., 2002) . Iris species have an immense medicinal importance and are used in the treatment of cancer, infl ammation, bacterial and viral infections . The most abundant protein isolated from Iris bulbs has been identifi ed as 1-ribosomal inactivating protein (RIP) BATTELLI et al., 1997) . The compounds isolated from these species were reported to have piscicidal, antineoplastic, antioxidant, anti-tumor, antiplasmodial, and antituberculosis properties (HIDEYUKI et al., 1995; MIYAKE et al., 1997; BONFILS et al., 2001) . This for the irises has great potential in medicinal and pharmaceutical research and use. Roots of Iris germanica L. are in the traditional medicines mainly used in dropsies, anti-spasmodic, emmengogue, stimulants, as diuretic, aperient; gall bladder diseases. It is used against fever and enlargement of the liver. It is also valuable for catarrhal ailment of children. The juice of the roots of I. germanica is applied to sores and removal of freckles from the skin. It is employed as a ingredient of composition for purifying blood and for veneral diseases (The Wealth of India, 1959; .
